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Centralized Lubrication for Blast Furnaces 


By A. J. Jennines, Vice President The Farval Corporation 


The Blast Furnace Department has some 
of the greatest natural hazards in the Steel 
Industry and lubrication of the bearings on 
the Furnace Tops is probably one of the 
most dangerous jobs that must be per- 
formed at regular intervals. In order to 
reach all bearings, many of which are 175 
to 200 feet above ground level, men must 
climb all over the top structure and in the 
case of some of the sheave bearings, only 
a monkey or an experienced tight rope 
walker could reach these points. In addi- 
tion, the men are directly exposed to the 
poisonous furnace gases for a large part of 
the time. In fact, oilers have been severely 
gassed while lubricating the skip hoist and 
bell mechanisms. 
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ILLUSTRATION | 

The Stock Line Recorder sheaves shown 
in Figure 1 will indicate some of the acro- 
batics expected of the Oiler in his attempt 
to grease these points. The 3 sheaves stuck 
out there on a girder, 173 feet above ground 
level, are typical of about a dozen such 
sheaves scattered out on hard-to-reach places. 
The stock piles and ore bridges below give 
you some idea of the height at this point 
and we might add that with the stiff wind 
usually encountered up on the Furnaces, 
the average visitor will grasp the rail pretty 
firmly, even though he is standing on the 
walk way and not crawling out on the gird- 
er, with a grease gun in one hand. Stock 
Line Recorder sheaves, Test Rod sheaves, 


and Hoist sheaves on the Skip Bridge give 
a total of 37 of these points to be lubricated. 


ILLUSTRATION 2 

The small Bell Beam and the 14 import- 
ant points of lubrication on its trunnions 
and links are also located at the 173’ eleva- 
tion. Figure 2 shows the Lubricant Measur- 
ing Valves mounted on the guard rails at 
either side, with flexible connections leading 
to the bearings on this equipment. 


ILLUSTRATION 3 
There are 33 points of lubrication at the 
level shown in Figure 3, on the Skip Hoist 
Bull Wheels, Small Bell Sheaves, and large 
Bell Beam trunnions and Links. Thirty- 
three points that require regular attention 
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and at an elevation of 191 feet above 
ground. 


ILLUSTRATION 4 


Another view of the large Bell Beam 
(Figure 4) shows the Pressure Control 
Valve of the Lubricating System mounted 
on the adjacent stack at the left. When 
sufficient pressure is developed to operate 
this valve it makes contact to light (a sig- 
nal light) at the Central Pumping Unit, 
located in the Hoist Room below, to tell 
the Oiler the job is done. This view also 
illustrates one method of grouping the Lu- 
bricant Measuring Valves on top of the 
Fulcrum with flexible outlet connections to 


the Link Pin bearings. 


ILLUSTRATION 5 


An alternate method for reaching these 
points is shown in the drawing of Figure 5. 
Here the Lubricant Measuring Valves are 
mounted in a row on a suitable plate at- 
tached to the top of the Fulcrum and the 
length of the flexible connections has been 
reduced, by extending the outlet piping 
closer to the point of lubrication. 

All of the bearings and especially the 
more important ones, should be lubricated 
at least once a day. Sometimes, however, 
the gas is so bad, men cannot even go up on 
the Top for two or three days at a time, 
and often when they do get up, they are 
only able to lubricate those bearings on the 
windward side of the Furnace. Also it is 
against safety rules to attempt to lubricate 
when materials ‘hang up,’ or when the Fur- 
nace is rolling or slipping, because of the 
great danger from gas and steam when the 
material lets go. 

Safety rules further require that two men 
always go up on the Top—one to do the 
actual greasing of the bearings, and the 


Figure 3 


other to watch him and also watch for gas 
fumes. In case gas is encountered, the sec- 
ond man attempts to get the Oiler out of 
the danger zone, and to signal a third man 
who is on the job at the bottom, to bring 
aid. In the past, this hazardous method has 
long been accepted as one that could not 
be avoided. 


ILLUSTRATION 6 


A schematic layout of the Lubricating 
System piping is shown in Figure 6 with 
the Central Pumping unit in the Hoist 
House and the main lubricating supply lines 
leading up to the bearings on the Furnace 
Top. 

The Centralized Lubricating System 
therefore delivers the lubricant under pres- 
sure to every bearing from one safe central 
point, each bearing getting the proper 
amount of lubricant and not a bearing miss- 
ed. When lubricating by hand, even under 
the most favorable conditions, a bearing 
here or there is bound to be overlooked be- 
cause there,are so many and they are locat- 
ed in widely separated places. The Lubri- 
cating System not alone keeps the men en- 
tirely out of the danger zone, by providing 
complete lubrication from the Hoist Room, 
but it also eliminates one of the principal 
sources for gas leakage by giving proper 
lubrication to the packing seal on the Dis- 
tributor Ring. Without adequate lubrication, 
this packing gland soon shrinks from the 
effects of the steam, gas, heat, and ore dust 
surrounding it. With a_ well-lubricated 
gland on the other hand, gas leakage is 
almost nil. 


ILLUSTRATION 7 


The Rotary Distributor shown in Figure 
7 is located at the 143’ elevation of this 
Furnace and illustrates the Lubricating Sys- 


tem installation for serving 28 points o: 4. 
brication on this equipment. The Lubr. in; 
Measuring Valves are installed in a 
ring of piping located just below the | )js. 
tributor support rollers with rigid pipe on. 
nections to both hold down and sup ort 
rollers and including six points of lub: ica. 
tion to the Distributor Packing Ring. 

On many installations in the past, no pro. 
vision was made for lubricating the packing 
gland or seal and it started to leak gas with. 
in a very few weeks. On some Furnaces a 
few holes have been tapped around this ring 
and the Oiler was expected to visit these 
points with a grease gun, but as usual the 
job was overlooked most of the time. With 
the advent of the Lubricating System this 
sealing gland has been lubricated daily, be- 
cause the job was easy to do, keeping the 
packing soft and, of course, providing an 
effective seal against the escape of gas. We 
can report that on three Furnaces, seals are 
still holding perfectly after a production on 
each Furnace of well over a million tons. 

Figure 7 also shows the main grease head- 
er piping running up the side of the skip 
hoist, accompanied by a separately wrapped 
steam line. The bundle of steam and grease 
lines is wrapped with felt and then covered 
with light gauge sheet metal or with roof- 
ing or building paper. A soft grease com- 
pounded with a low pour test oil, has been 
found to give very satisfactory service even 
in the 20° below zero weather, encountered 
a few years ago. 


ILLUSTRATION 8 
CenTRAL PumpinG STATION 
Clean lubricant is served to all bearings 
through a closed System of piping, starting 
with the barrel transfer pump shown in 
Figure 8 and ending with the final bearing 
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connection 175 feet or more away. The 
drum itself may be covered with flue dust, 
Water or dirt but you still deliver clean, 


Figure 5 


fresh lubricant from the original container 
right up to the bearings on the Furnace 
Top, without any chance for contamination. 

Accurate control over the amount of lu- 
bricant delivered to each bearing also means 
a much cleaner condition for all the Top 
Machinery and good housekeeping around 
the Top eliminates some of the hazards and 
gives the System a chance to do a good job. 

The signal lights shown between the 2 
Pumping Units in Figure 8 are operated by 
a Pressure Control Valve (shown in Figure 
5) located way up on the Top beyond the 
last Lubricant Measuring Valve. The Con- 


trol Valve insures that even on the coldest 
day of the year, sufficient pressure is devel- 
oped to overcome the resistance in the sup- 
ply lines and to operate every last Lubri- 
cant Valve, before the signal lights will 
operate to tell the Oiler all bearings have 
been lubricated. 

Early installations were made with the 
Central Pumping Units located on the Top 
or on an adjacent Stove platform. However, 
experience has shown we must locate the 
Pumping Unit in the Hoist Room or at 
ground level, because only by so doing can 
we be assured that anyone will even visit 


| 
ii] 
3 
it 
ir 
i| 
S- 
> 
i} 
rt | | 
a- 
ig 
a 
ig 
se 
ne 
he 
red 
AN} 
Ficure 6 


THe INstirute Spokes) 


the Pump. Further with the pump at this 
location supervision is available to make 
certain the job will be done. 


Heaper Pipinc 


As previously mentioned all main header 
piping should be accompanied by a separ- 
ately wrapped steam tracer line and all 
bundled together and covered by a protec- 
tive jacket of suitable insulating material. 
There has been a tendency on the part of 
soine to install the Lubricating Systems with 
small diameter header piping requiring ex- 
cessive pressures, and resulting in heavy re- 
sistance to the movement of grease. It only 
takes a few days of sustained cold weather 
to prove it is impossiole to move lubricant 
in any of the lines and to show that small 
diameter piping is a false economy. Experi- 
ence has shown the header piping should 
be at least 1%” pipe size and preferably 
14”. 

Some of the first installations on Furnace 
Tops were made back in 1930 and covered 
only the 25 or 30 bearings on the Rotary 
Distributor. Following these early installa- 
tions, the use of Centralized Lubricating 
Systems has been gradually extended to in- 
clude all of the bearings on the Top. A re- 
cent check-up shows that more than 60 Fur- 
maces are now equipped and materials are 
on hand for many additional installations 
as soon as the work can be done. 


Srock House EquipMENT 


Several installations of manually operated 
systems have been made on the Stock 
House line shaft bearings which operate 
the feed bins controlling the supply of mate- 
rials to the Skip. This makes an excellent 
application for there are approximately 250 


—2” x 5” sleeve type bearings on the stock 
house line-shafting to be lubricated once in 
8 hours. A manually operated Centralized 
System of Lubrication takes care of these 
250 bearings in about 5 minutes, with each 
bearing getting a measured charge of lu- 
bricant—and not a bearing is overlooked. 
A 400-pound drum of grease is directly 
connected to the Central Pumping Unit, 
and will last about 6 months, which means 
only two changes a year. 

With the old hand method of lubrication, 
each of these bearings was visited three 
times a day, and if occasionally no one got 
around to do this large job that often, bear- 
ings wore out and had to be replaced. With 
the Lubricating System, all bearings are 
served from one safe, handy place instead 
of climbing along a cat-walk to reach every 
one of the 250 points spread over a distance 
of 150’. On the basis of the Oiler reaching 
45 points by hand in an hour, the labor cost 
per point of lubrication, at 90c per hour, 
would be 2c per point. 

Lubricating each bearirig once per shift, 
or three times per day, for 365 days, the 
labor of oiling would amount to more than 
$5,000.00 per year for these 250 bearings. 
Even if the Oiler could somehow lubricate 
twice as many bearings per hour the savings 
in labor of oiling would still be in excess of 
$2,500.00 per year and this saving a!one 
would just about pay for the Centralized 
Lubricating System installation. The other 
economies of lower lubricant consumption, 
reduction in repair and maintenance costs, 
and the elimination of delays, would still 
be made and of course, the large labor sav- 
ings would continue year after year. Cen- 
tralized Lubrication has also been employed 
for the lubrication of screening and weigh- 


ing equipment and of course, many syst ., 
are being used for Stock House Cranes. 


Repairs — INspection — Lasor o;: 
OILING 

As a rule, records of repair costs in the 
average Blast Furnace Department have nor 
been broken down to show which items are 
chargeable to lack of lubrication and ir is 
therefore, difficult to get accurate and reli. 
able data. In the past, many of the danger. 
ous and hard-to-get-at sheave bearings just 
didn’t get lubricated at all. They were 
operated until they either froze or were 
completely worn out and a major repair or 
replacement was required. A saving of but 
$500.00 in these repairs, would pay for a 
substantial part of the cost of a Lubricating 
System. Centralized Lubricating System in- 
stallations on Blast Furnace Tops, however, 
have not necessarily been made to save re- 
pairs, but rather to insure continuous opera- 
tion and to eliminate the hazards of hand 
oiling. 

With the job of lubrication properly tak- 
en care of by the System, it is no longer 
necessary to rely on the inexperience of an 
Oiler for mechanical inspection of the 
equipment. Weekly inspection of the equip- 
ment and of the Lubricating System, can 
be made by a competent man from the Me- 
chanical Department and further, given 
daily lubrication, it has been found that the 
equipment does not wear out so rapidly and 
the problem of inspection has been mate- 
rially reduced. 


Also, while Centralized Lubrication on 
Furnace Tops is not employed primarily to 
save oiling time, it is a fact that the labor 
of oiling is reduced to a minimum. With 
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two and sometimes three men, at least 30 
minutes was required to lubricate all bear- 
ings, whereas with the Centralized System 
one man does the job from the Hoist Room 
in a few minutes. It is true that the saving 
in man hours may not be sufficient to re- 
duce the total number of Oilers, but the man 


that if we had to do the job, we wouldn’t 
be too anxious about going up there either. 
With a Central Pumping Unit located in 
the Hoist House however, lubricating from 
50 to 100 bearings way up on the Top, be- 
comes a very simple and easy job to do and 
therefore, it gets done. 
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hours are saved and they are available to As a result of giving all bearings regular New York 20, N. Y. Chicago 6, Ill. 
; perform other work. attention, Centralized Systems do a good 
| We have tried to point out that lubri- job of lubrication—insure production—pre- 
: cating bearings on top of a Blast Furnace serve equipment — eliminate down time — 
3 is a tough job because of the existing con- save critical materials — and provide cém- 
ditions and I believe we can all appreciate _ plete safety for the Oiler. 
t 
f @ Inland Steel Containers are designed to 
provide the utmost in strength, for protec- 
tion against leakage. Exclusive manufac- 
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Aluminum stearate or lithium stearate grease production flows along, 
non-stop, with Votator equipment. And the very things which make 
continuous production possible also assure positively uniform qual- 
ity and appearance. With this completely closed system, you have 
precise mechanicalcontrol over 
every processing factor. Write 
to The Girdler Corporation, 
Votator Division, Dept. IS-5, 
Louisville 1, Kentucky. 


A GIRDLER PRODUCT 


A CONTINUOUS, CLOSED GREASE PROCESSING SYSTEM 


*Trade Mark Registered U.S. Patent Office 


HOMOGENIZERS FOR PROCESSING LUBRICATING OIL AND GREASES 


The Cornell Machine will work your grease so thoroughly 
that a smooth non-fibrous texture can always be obtained, 
along with complete removal of air, at a production rate 


up to 210 pounds per minute. 


THE CORNELL MACHINE COMPANY 


101 PARK AVENUE 
NEW YORK CITY 
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HE Precision-Shell Continuous 

Flow Refractometer was develop- 
ed to yield instant readings of index 
of refraction of liquids flowing 
through the pipeline, with no need 
to collect samples for removal to a 
laboratory for checking. 


Can be used on a variety of liquids 
under vacuum or pressures up to 80 
Ibs. per square inch, and with indices 
of refraction ranging from 1.32539 
to 1.54449. Now operating success- 
fully on many butadiene streams. 


The Refractometer is a completely 
self-contained unit in dustproof-type 
cabinet with interior pressure slight- 
ly above atmospheric; dipping type 
refractometer modified and mounted 
in a pressure cell equipped with 
thermometer; telescopic thermom- 
eter reader; adjustable constant tem- 
perature bath; liquid control valves; 
liquid pressure gauge; liquid flow 
meter. 

Write for comprehensive bro- 
chure. 
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STEEL SHIPPING CONTAINERS 
STEEL PAILS AND CANS 


All Sizes—All Styles 


We would appreciate your inquiries 
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